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Description 

The present invention relates to a gear change, and 
in particular to a gear change for an industrial vehicle. 

Gear changes are known in which the coupling of 
the various gears is carried out by sliding sleeves con- 
trolled by fluid actuators via respective rods and forks. 
The actuation of these actuators is generally obtained 
by supplying electrical signals to a group of electrov- 
alves which generate drive signals for power valves 
adapted selectively to supply the chambers of the actu- 
ators with the operating fluid. The electrical actuation 
signals may be generated by an electronic unit in re- 
sponse to enabling signals received from manually ac- 
tuated transducers, for instance associated with a gear 
lever of conventional type, and/or automatically follow- 
ing processing of signals representing the operating 
conditions of the vehicle. 

Gear changes for industrial vehicles are also gen- 
erally provided with several stages in cascade, for in- 
stance a divider or "splitter" stage with two ratios, a main 
stage with three or four ratios plus reverse and a rank 
reducer with two ratios. Each of these stages is control- 
led by a respective actuator or, in the case of the main 
stage, by two actuators with axes at right angles to one 
another so as to allow the selection of the gear to be 
coupled by rotation of the control rod and coupling of the 
gear by translation of this rod. 

Known gear changes of the type outlined above 
have certain drawbacks. 

In particular, the various control members (actua- 
tors, elect rovalves, power valves) are generally dis- 
posed in different positions; for instance, the valves are 
generally separated from the actuators and the latter are 
secured to the exterior or the interior of the gear box on 
different portions thereof. US-A-4 002 105 discloses an 
example of this arrangement on which the preamble of 
claim 1 is based. 

The assembly of the various members is therefore 
complex and costly; the electrical and hydraulic cables 
are complicated; subsequent action in the event of mal- 
function is problematic; the arrangement of the various 
portions must be studied case by case and makes it im- 
possible to standardize the controls for different ver- 
sions of the gear change or for different gear changes 
or to vary the degree of automation of the gear change 
after initial installation. 

The actuators are generally offset with respect to 
the control rods and are connected to these rods by 
transmission members which subject these rods to 
bending stresses. 

The object of the present invention is to provide a 
gear change for a vehicle, in particular an industrial ve- 
hicle, which is free from the above-mentioned draw- 
backs connected with known gear changes. 

This object is achieved by a gear change according 
to claim 1 . 

A preferred embodiment of the invention is set out 



in the following description, purely by way of non-limiting 
example, with reference to the accompanying drawings, 
in which: 

5 Fig. 1 is a lateral elevation in partial section of a gear 
change for an industrial vehicle in accordance with 
the present invention; 

Fig. 2 is a lateral elevation in partial section and on 
an enlarged scale of an integrated control unit of the 
gear change of Fig. 1 ; 

Fig. 3 is a cross-section along the line Ill-Ill of Fig. 2. 

In fig. 1 , a gear change for an industrial vehicle is 
shown overall by 1 . 

The gear change 1 comprises an external box 2 
housing three stages 4, 5, 6 in cascade adapted to de- 
fine, in combination with one another, a plurality of trans- 
mission ratios between an input shaft 3a and an output 
shaft 3b of the gear change. 

In particular, the gear change 1 comprises an input 
stage 4 with two transmission ratios, a main stage 5, 
part of which is shown in Fig. 1 , which defines four for- 
ward drive ratios and one reverse ratio and an output 
stage 6 having two transmission ratios advantageously 
of epicyclic type. 

The unit 4, not illustrated in detail as it is known, 
acts as a "splitter", i.e. as a duplicator of ratios adapted 
to define a pair of ratios adjacent to one another for each 
ratio defined by the successive stages; the unit 6, which 
is not illustrated in detail as it is known, acts as a rank 
reducer adapted to define two separate series of gears 
in combination with the preceding stages. 

The coupling of the ratios in the three stages takes 
place via sliding sleeves 7 adapted to make respective 
toothed wheels 8 rigid with a transmission member of 
the gear change. The kinematic structure of the gear 
change is not shown as it may be of any known type and 
is not part of the present invention. 

The translation of the sleeves 7 for the coupling of 
the gear(s) corresponding thereto is controlled by re- 
spective forks 9 of conventional type which are in turn 
actuated by tubular rods 10, 11, 12 housed in the gear 
box and advantageously disposed alongside one anoth- 
er with their respective axes coplanar and parallel (Fig. 
3)- 

The gear change 1 in particular comprises a first rod 
10 for the selective coupling of the two ratios of the split- 
ter 4, a second rod 11 for the selection and coupling of 
the gears of the main stage 5 and a third rod 1 2 for the 
selective coupling of the ratios of the rank reducer 6. 

According to the present invention, the rods 10, 11, 
12 are controlled by an integrated control unit 14 de- 
scribed in detail below. 

With reference to Figs. 2 and 3, the control unit 14 
is partly housed in an upper recess 15 of the gear box 
2; this unit essentially comprises a support plate 16 fixed 
by screws to a peripheral edge 17 of the recess 15, an 
electropneumatic valve unit 18 secured to a surface of 
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the plate 1 6 facing towards the exterior of the recess 1 5 
and a fluid actuation unit 1 9 secured to a lower surface 
of the plate 16 and housed in the recess 15. 

The actuation unit 19 (Figs. 2, 3) essentially com- 
prises three actuators 20, 2 1 , 22 and relative emergency s 
actuation valves 23 adapted to allow fluid actuation ex- 
ternally to the actuators in the event of malfunction. The 
unit 1 9 has an outer body 24 secured to the plate 1 6 by 
screws (not shown) formed by a cylinder block 42 in 
which the cylinders 25 of the actuators 20, 21, 22 are io 
provided and by a valve block 33 forming the static por- 
tions of the emergency valves 23. 
The actuators 20, 21 , 22 are adapted to control the rods 
10, 11, 12 with which they are respectively coaxial. 

Fig. 2 provides a detailed illustration of the actuator 1$ 
21 which is of the three-position type with a double pis- 
ton. 

The actuator 21 in particular comprises a first piston 
26 rigid with an actuation rod 27 and sliding in a leak- 
tight manner in a first portion 25a of the respective cyl- 20 
inder 25, and a second piston 28 mounted coaxially with 
respect to the first piston and sliding in a leak-tight man- 
ner in a second portion 25b of the cylinder 25 which has 
a greater diameter than the portion 25a. The pistons 
consequently define three chambers within the cylinder 2S 
25. whose selective connection to a pressurized fluid 
supply source makes it possible to obtain three different 
axial positions of the piston 26 in a known manner which 
is not therefore described in detail. 

The rod 27, disposed to pass through a head 30 of 30 
the body 24, is connected to the respective rod 11 by a 
tubular connection member 31 provided with a cylindri- 
cal end 32 secured rigidly to the rod 11 by a transverse 
pin (not shown) and with an opposite end forming a U- 
shaped fork 34 which engages a peripheral groove 35 3S 
of the rod 27. 

The connection member 31 has a radial projection 
36 terminating in a spherical head 37 whose purpose is 
described below. 

An opposite head 36 of the cylinder 25 formed by a *o 
closure cover of the body 24 houses a potentiometer 39 
for detecting the axial stroke of the piston 26 with which 
a sensor member 40 of this potentiometer cooperates. 

A selector member 41 (Fig. 1 ) is mounted in an an- 
gularly fixed and axially sliding manner on the rod 11 *s 
within the gear box and has a peripheral groove 44 en- 
gaged by an axial positioning member 45 rigid with the 
gear box. This selector member 41 houses a spherical 
resilient stop device 46 which is adapted selectively to 
cooperate with three grooves 47 provided on the rod 11 so 
in each of the respective axial positions defined by the 
actuator 21. 

In proximity to the selector member 41 , rod 11 has 
a radial projection, which is not shown as it is known, 
which is adapted selectively to cooperate, depending on ss 
the angular position of the rod 11, with respective lugs 
of the forks 9 which are not shown as they are known. 
In this way one of the forks, mounted in an axially free 
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manner on the rod 11 , may be made axially rigid with 
the rod 11 in order to transmit the axial actuation forces 
of the actuator 21 to the respective sleeve 7. 

Moreover, member 41 has a radial flange 41a de- 
signed to cooperate with the lugs of the other forks 9 in 
order to maintain them axially fixed during the axial mo- 
tion of the rod 11. 

The angular position of the rod 11 is varied by a fur- 
ther pneumatic actuator 48, shown in Fig. 3, having its 
axis at right angles to the axes of the actuators 20, 21 , 
22, of the three-position type with a double piston. 

The actuator 48~is substantially similar to the actu- 
ator 21 and is not therefore described in detail for the 
sake of brevity. 

The actuator 48 comprises a cylinder 49 provided 
in a tubular portion 50 rigid with the support plate 16; 
the respective pistons 54, 55 slide in the cylinder 49, 
one of these pistons 54 being axially rigid with a control 
rod 56. The rod 56 is supported radially at a free end 57 
in a tubular seat 58 provided integrally in the plate 16 
and cooperates via this end with a sensor member 59 
of a potentiometer 60 for the detection of the stroke of 
this rod 56. 

In the vicinity of this free end 57, the rod 56 has three 
annular grooves 64 with a rounded profile with which a 
spherical resilient stop device 65 is adapted selectively 
to cooperate in the respective operating positions of this 
rod. 

A control member 67 is rigidly secured to an inter- 
mediate portion 66 of the rod 56; this control member is 
essentially formed by a cylindrical bushing 68 keyed on 
the rod 56 and by an arm 69 extending integrally and 
radially from the bushing 68 and having an end seat 70 
engaged by the spherical head 37 of the connection 
member 31 . 

The actuator 48 may be actuated from outside via 
emergency valves 71 integrated in the above-men- 
tioned valve block 33. 

A projection 72 (Fig. 2) provided with an external 
profile formed by two lateral rectilinear sections 72a, 72b 
and an intermediate groove 72c also projects radially 
from the bushing 68. A sensor member 73a of a switch 
73 cooperates with this profile in order to detect the in- 
termediate angular position of the member 67 as will be 
explained below. 

The actuators 20, 22 are fluid cylinders having two 
positions of conventional type and are not therefore il- 
lustrated in detail. These actuators are connected to the 
respective control rods 10, 12 in a conventional manner 
and are provided with respective potentiometers 39 (not 
shown) for the detection of the axial stroke. 

The valve unit 18 comprises a plurality of electrov- 
alves 74 controlling the actuators 20, 21 , 22 and 48, for 
example of the three-way two-position type, which are 
mounted on a support base 75 fixed to the plate 1 7 and 
housed in a box 76 secured in turn to the base 75. 

The base 75 and the support plate 1 7 are provided 
with a plurality of channels shown by 77 and illustrated 



EP 0 541 035 B1 



in part in Figs. 2 and 3 which are formed by surface 
grooves having appropriate paths and blind or through 
holes and provide for all the connections of the electro- 
valves 74 and emergency valves 23, 71 with the actua- 
tors 20, 21 , 22 and 48 as well as the connection of the s 
above-mentioned valves with a pressurized fluid supply 
source and a discharge (not shown). The electrovalves 
74 and the potentiometers 39 of the actuators 20, 21, 
22 are connected electrically to respective multiple con- 
nectors 79, 80 which are adapted to be coupled in use io 
to corresponding connectors (not shown) for connection 
to a microprocessor control unit 81 . 

The integrated control unit 14 lastly comprises a 
sensor 82 of the angular speed of the input shaft 3a of 
the gear change; this sensor is secured to the cylinder is 
block 42 by a clamp 83 and is mounted in use through 
an appropriate hole 84 in the box 2 provided on the base 
of the recess 15. 

The control unit 81 is adapted to control the unit 14 
and is adapted to receive input signals from sensors of 20 
operating parameters associated with the gear change 
1 (for instance from the potentiometers 39, 60, from the 
sensor 82, etc.) and to generate control signals for the 
electrovalves 74 in response to enabling signals gener- 
ated by the manual actuation of a gear lever and/or au- 2s 
tomatically according to programmed logic. 

The operation of the gear change 1 is known per se 
and is therefore described very briefly. 

The gear selected by the operator and/or processed 
by the control unit 81 on the basis of the above-men- 30 
tioned input signals is defined by the combination of the 
respective transmission ratios of the splitter 4, the main 
stage 5 and the rank reducer 6. 

As regards the units 4 and 6, following the drive sig- 
nals received from the control unit 81 , the electrovalves 35 
74 actuate the actuators 20 and 22 which bring the rod 
10 and 12 into the position corresponding to the trans- 
mission ratio selected. 

As regards the main unit 5, all the transmission ra- 
tios defined thereby are selected via the rod 11 and in 40 
particular via the combination of an appropriate angular 
position of this rod obtained via the actuator 48 and the 
subsequent axial displacement obtained via the actua- 
tor 21; it will be appreciated that both the actuator 48 
and the actuator 21 are controlled by the respective *s 
electrovalves 74 in response to the drive signals gener- 
ated by the control unit 81 . 

In particular, the axial displacement of the rod 56 of 
the actuator 48 and therefore of the control member 67 
rigid therewith causes a rotation of the connection mem- so 
ber 31 and therefore of the rod 11; this displacement is 
continuously detected by the potentiometer 60 which 
supplies corresponding signals to the control unit 81 . 
Each of the three axial positions of the rod 56, which are 
made stable even in the absence of pneumatic actua- 55 
tors by the spherical stop device 65, corresponds to an 
angular position of the rod 11 in which the above-men- 
tioned radial projection of the selector member 41 en- 



gages a respective fork 9. 

The actuator 21 is shown in Fig. 2 in the intermedi- 
ate axial position in which the main stage 5 of the gear 
change is in a neutral condition. This condition is detect- 
ed by the switch 73 which is adapted to generate an en- 
abling signal for the ignition of the vehicle engine. 

The actuation of the actuator 21 in one of the two 
directions entails the axial displacement of the fork 9 se- 
lected and the coupling of the corresponding gear by 
means of the respective sleeve 7. The stroke of the pis- 
ton 26 and therefore of the rod 11 is detected continu- 
ously by the potentiometer 39 which supplies a corre- 
sponding electrical signal to the control unit 81. 

The three stable axial positions of the rod 11 are 
maintained by the stop device 46 even in the absence 
of pneumatic actuation forces. 

The advantages obtained with the present invention 
are evident from an examination of the characteristic 
features of the gear change 1 . 

In the first place, all the control members of the gear 
change are merged in a single integrated unit. 

This entails evident advantages in economic terms 
and from the point of view of speed of assembly, sim- 
plicity and speed of production of the electrical and fluid 
connections, ease of action in the event of malfunction 
and versatility; it is possible to use a control unit for dif- 
ferent gear changes or to equip the same gear change 
with a different type of control unit. 

The actuators 20, 21 , 22 are also coaxial with the 
respective control rods 10, 11, 12 with the result that 
there are no bending stresses on these rods during their 
actuation. 

Further advantages lie in the possibility of simplify- 
ing the design of the gear box which does not have to 
be provided with attachments for the various sensors 
and actuators, in the possibility of carrying out testing of 
the integrated unit prior to assembly on the gear box and 
lastly in the more accurate sensor measurements which 
are not subject to the manufacturing tolerances of the 
gear box and assembly tolerances in respect of the gear 
box. 

It is evident that modifications and variants may be 
made to the gear change 1 provided that they do not 
depart from the scope of the present invention. 

in particular, the unit 14 may also incorporate an 
electronic control circuit, for instance in the form of one 
or more cards; moreover, the emergency valves 23, 71 
may be omitted from the unit 1 4. 



Claims 

1. A gear change system (1) comprising an external 
box (2), an input shaft (3a), an output shaft (3b), a 
plurality of pairs of gears (9) which are selectively 
coupled by sliding coupling members (7) to provide 
an angular coupling between the input shaft (3a) 
and the output shaft (3b) according to a plurality of 
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transmission ratios, fluid actuator means (20. 21 , 
22, 48) controlling the sliding coupling means (7) 
and valve means (23, 71 , 74) actuating the actuator 
means (20, 21 , 22, 48), said gear change (1 ) includ- 
ing a plurality of serially arranged transmission s 
stages (4, 5, 6), said actuator means comprising 
first actuator means (20, 21, 22) for shifting gears 
in each of said transmission stages (4, 5, 6), char- 
acterized in that said actuator means include sec- 
ond actuator means (48) for selecting gears in at io 
least one (5) of said stages (4, 5. 6), said gear 
change (1) including an integrated control unit (14) 
incorporating at least said first (20, 21 , 22) and sec- 
ond actuator means (48) and said valve means (23, 
71,74). « 

2. A gear change system as claimed in claim 1 , char- 
acterized in that the control unit (14) is mounted in 
a respective seat (1 5) of the box (2). 

20 

3. A gear change system as claimed in claim 1 or 2, 
characterized in that the valve means comprise a 
plurality of electrovalves (74) controlling the actua- 
tor means (20, 21, 22, 48) and in that the control 
unit (14) comprises a support plate (16) secured to 25 
the box (2) on which at least the actuator means 
(20, 21, 22, 48) and the electrovalves (74) are 
mounted. 

4. A gear change system as claimed in claim 3, char- 30 
acterized in that the plate (16) is provided with a plu- 
rality of internal surface channels (77) for the fluid 
connections of the actuator means (20, 21 , 22, 48) 
and the electrovalves (74). 

35 

5. A gear change system as claimed in claim 4, char- 
acterized in that the unit (14) comprises a plurality 
of emergency valves (23, 71) for fluid actuation of 
the actuator means (20, 21 , 22, 48) using an exter- 
nal fluid source, these emergency valves (23, 71) *o 
being mounted on the support plate (16) and in that 
the channels (77) of the plate (16) connect the 
emergency valves (23, 71) to the actuator means 
(20, 21,22, 48). 

45 

6. A gears change system as claimed in one of claims 
2 to 5, characterized in that it comprises a body (24) 
secured to the support plate (16) and integrally 
forming a cylinder block (42) in which respective cyl- 
inders (25) of the first actuator means (20, 21 , 22) so 
are provided and a valve block (33) forming at least 
the static portions of the emergency valves (23, 71 ). 

7. A gear change system as claimed in one of claims 

2 to 6, characterized in that the first actuator means ss 
(20, 21 , 22) are coaxial with respective control rods 
(10, 11, 12) of the sliding coupling members (7). 
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8. A gear change system as claimed in claim 7, char- 
acterized in that the second actuator means (48) 
have axes at right angles to the first actuator means 
(20, 21 , 22) and comprise a fluid actuator (48), a 
movable rod (56) of which is connected via a control 
member (67) to one of the control rods (11) associ- 
ated with one of the second actuator means (21), 
this control member (67) being adapted to rotate the 
rod (1 1 ) following an axial translation of the rod (56). 

9. A gear change system as claimed in claim 8, char- 
acterized in that the fluid actuator (48) comprises a 
cylinder (49) provided integrally in the support plate 
(16). 

10. A gear change system as claimed in any one of the 
preceding claims, characterized in that the control 
unit (14) comprises a sensor (82) of the angular 
speed of the input shaft (3a) of the gear change ( 1 ). 



Patentanspruche 

1. Getriebeschaltsystem (1) mit einem aufteren Ge- 
hause (2), einer Eingangswelle (3a), einer Aus- 
gangswelle (3b), einer Anzahl von Zahnradpaaren 
(9), die wahlweise durch gleitende Kupplungsglie- 
der (7) gekuppelt werden zur Herstellung einer win- 
kelmaftigen Kupplung zwischen der Eingangswelle 
(3a) und der Ausgangswelle (3b) entsprechend ei- 
ner Anzahl von Obersetzungsverhaltnissen, Fluid- 
Betatigungsmitteln (20,21,22,48), die die gleiten- 
den Kupplungsglieder (7) steuern, und Ventilein- 
richtungen (23, 71,74), die die Betatigungsmittel 
(20,21 ,22,48) betatigen, welches Getriebeschaltsy- 
stem (1) eine Anzahl von in Reihe angeordneten 
Ubertragungsstufen (4,5,6) aufweist, wobei die Be- 
tatigungsmittel erste Betatigungsmittel (20,21,22) 
zur Verschiebung der Zahnrader in jeder der Uber- 
tragungsstufen (4,5,6) aufweisen, dadurch ge- 
kennzelchnet, daft die Betatigungsmittel zweite 
Betatigungsmittel (48) umfassen zum Auswahlen 
der Zahnrader in wenigstens einer (5) der Stufen 
(4,5,6), welches Getriebeschaltsystem (1 ) eine in- 
tegrierte Steuereinheit (14) umfaftt, die wenigstens 
die ersten (20,21 ,22) und zweiten (48) Betatigungs- 
mittel und die Ventileinrichtungen (23,71.74) ein- 
schlieftt. 

2. Getriebeschaltsystem nach Anspruch 1, dadurch 
gekennzeichnet, daft die Steuereinheit (14) in ei- 
nem entsprechenden Sitz (15) des Kastens (2) 
montiert ist. 

3. Getriebeschaltsystem nach Anspruch 1 und 2, da- 
durch gekennzeichnet, daft die Ventileinrichtung 
eine Anzahl von Elektroventilen (74) umfaftt, die die 
Betatigungsmittel (20,21,22,48) steuern, und daft 
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die Steuereinheit (14) eine Tragerplatte (16) auf- 
weist, die an dem Kasten (2) befestigt ist und aut 
der wenigstens die Betatigungsmittel (20,21 ,22,48) 
und die Elektro-Ventile (74) montiert sind. 

4. Getriebeschaltsystem nach Anspruch 3, dadurch 
gekennzeichnet, daB die Platte (16) eine Anzahl 
von Innenflachen-Kanalen (77) fur Fluidverbindun- 
gen der Betatigungsmittel (20,21,22,48) und der 
Elektroventile (74) aufweist. 

5. Getriebeschaltsystem nach Anspruch 4, dadurch 
gekennzeichnet, daft die Einheit (14) eine Anzahl 
von Notventilen (23,71 ) fur die Fluidbetatigung der 
Betatigungsmittel (20,21,22,48) unter Verwendung 
einer externen Fluidquelle aufweist, welche Not- 
ventile (23,71 ) auf der Tragerplatte (16) angebracht 
sind, und daB die Kanale (77) der Platte (16) die 
Notventile (23,71) mit den Betatigungsmitteln 
(20,21 ,22,48) verbinden. 

6. Getriebschaltsystem nach einem der Anspruche 2 
bis 5, dadurch gekennzeichnet, daft es ein Gehau- 
se (24) umfaBt, das an der Tragerplatte (16) befe- 
stigt ist und einen Zylinderblock (42) bildet, in dem 
sich Zylinder (25) der ersten Betatigungsmittel 
(20,21,22) und ein Ventilblock (33) zur Bildung we- 
nigstens der statischen Bereiche der Notventile 
(23,71) befinden. 

7. Getriebeschaltsystem nach einem der Anspruche 2 
bis 6, dadurch gekennzeichnet, daB die ersten Be- 
tatigungsmittel (20,21,22) koaxial in bezug auf ent- 
sprechende Steuerstangen (10,11,12) der gleiten- 
den Kupplungsglieder (7) angeordnet sind. 

8. Getriebeschaltsystem nach Anspruch 7, dadurch 
gekennzeichnet, daB die zweiten Betatigungsmit- 
tel (48) Achsen im rechten Winkel zu den ersten Be- 
tatigungsmitteln (20,21,22) und ein Fluid-Betati- 
gungsorgan (48) umfassen, das eine bewegliche 
Stange (56) aufweist, die uber ein Steuerglied (67) 
mit einer der Steuerstangen (11) verbunden ist, die 
einem der zweiten Betatigungsmittel (21) zugeord- 
net ist, welches Steuerglied (67) dazu vorgesehen 
ist, die Stange (11) zu drehen und eine Axialver- 
schiebung der Stange (56) folgen zu lassen. 

9. Getriebeschaltsystem nach Anspruch 8, dadurch 
gekennzeichnet, daB das Fluid-Betatigungsorgan 
(48) einen Zylinder (49) umfaBt, der einstuckig in 
der Tragerplatte (16) ausgebildet ist. 

10. Getriebeschaltsystem nach einem der vorherge- 
henden Anspruche, dadurch gekennzeichnet, daB 
die Steuereinheit (14) einen Sensor (82) fur die 
Winkelgeschwindigkeit der Ein gangs we He (3a) des 
Getriebeschattsystems umfaBt. 



Revendications 

1 . Sy steme de changement de vitesse ( 1 ) comprenant 
une bolte exterieure (2), un arbre d'entree (3a), un 
s arbre de sortie (3b), une pluralite de paires de pi- 
gnons (9) qui sont accouples selectivement par des 
organ es d'accouplement gfesants (7) pour etablir 
un accouplement angulaire entre I'arbre d'entree 
(3a) et I'arbre de sortie (3b) conformement a une 
io pluralite de rapports de transmission, des moyens 
d'actionnement a fluide (20, 21, 22, 48) comman- 
dant les moyens d'accouplement glissants (7) et 
des moyens formant valves (23, 71 , 74) actionnant 
les moyens d'actionnement (20, 21, 22, 48), ledit 
15 changement de vitesse (1 ) comportant une pluralite 
d'dtages de transmission disposes en s6rie (4, 5, 
6), lesdits moyens d'actionnement comprenant des 
premiers moyens d'actionnement (20, 21 , 22) pour 
deplacer des pignons dans chacun desdits etages 
20 de transmission (4. 5, 6), caracterise en ce que les- 
dits moyens d'actionnement component des se- 
conds moyens d'actionnement (48) pour la selec- 
tion de pignon dans au moins Tun (5) desdits etages 
(4, 5, 6), ledit changement de vitesse (1) compor- 
ts tant une unit6 de commande integree (14) dans la- 
quelle sont incorpores, au moins, lesdits premiers 
(20, 21, 22) et seconds moyens d'actionnement 
(48) et lesdits moyens formant valves (23, 71 , 74). 

30 2. Systeme de changement de vitesse selon la reven- 
dication 1 , caracteris6 en ceque I'unitS de comman- 
de (1 4) est montee dans un logement respectif (1 5) 
de la boite (2). 

35 3. Systeme de changement de vitesse selon la reven- 
dication 1 ou 2, caracteris6 en ce que les moyens 
formant valves comprennent une plurality de valves 
elect romagnetiques (74) commandant les moyens 
d'actionnement (20, 21 , 22, 48) et en ce que I'unite 

40 de commande (14) comprend une plaque de sup- 
port (16) fix6e a la boite (2), sur laquelle sont mon- 
tes, au moins, les moyens d'actionnement (20, 21 , 
22, 48) et les valves electromagnetiques (74). 

45 4. Systeme de changement de vitesse selon la reven- 
dication 3, caracterise en ce que la plaque (16) est 
pourvue d'une pluralite de canaux de surface inter- 
nes (77) pour les raccordements de passage de flui- 
de des moyens d'actionnement (20, 21 , 22, 48) et 

50 des valves electromagnetiques (74). 

5. Systeme de changement de vitesse selon la reven- 
dicatton 4, caracteris6 en ce que I'unite (1 4) com- 
prend une pluralite de valves de secours (23, 71) 
55 pour I'actionnement par fluide des moyens d'action- 
nement (20, 21 , 22, 48) utilisant une source de flui- 
de exteme, ces valves de secours (23, 71) etant 
montees sur la plaque de support (16), et en ce que 
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les canaux (77) de la plaque (16) relient les valves 
de secours (23, 71) aux moyens d'actionnement 
(20, 21, 22, 48) 

6. Sy steme de changement de Vitesse seton rune des 5 
revendications 2 a 5, caracterise en ce qu'il com- 
prend un corps (24) fixe a la plaque de support (1 6) 

et formant d'un seul tenant un bloc de cylindres (42), 
dans lequel des cylindres respectifs (25) des pre- 
miers moyens d'actionnement (20, 21 , 22) sont me- io 
nages, et un bloc de valves (33) formant, au moins, 
les parties statiques des valves de secours (23, 71 ). 

7. Systeme de changement de vitesse selon Tune des 
revendications 2 a 6, caracterise en ce que les pre- 15 
miers moyens d'actionnement (20, 21, 22) sont 
coaxiaux a des biellettes de commande respectives 
(10, 11, 12) des organes d'accouplement glissants 
(7). 

20 

8. Systeme de changement de vitesse selon la reven- 
dication 7, caracterise en ce que les seconds 
moyens d'actionnement ont des axes perpendicu- 
laires aux premiers moyens d'actionnement (20, 21 , 

22) et comprennent un actionneur a flu id e (48), une 25 
biellette mobile (56) qui est raccordee, par I'inter- 
mediaire d'un organe de commande (67), a Tune 
des biellettes de commande (11) assoctee a Tun 
des seconds moyens d'actionnement (21 ), cet or- 
gane de commande (67) etant concu pour faire pi- 30 
voter la biellette (11) a la suite d'une translation 
axiale de la biellette (56). 

9. Systeme de changement de vitesse selon la reven- 
dication 8, caracteris6 en ce que I'actionneur a flui- 35 
de (48) comprend un cylindre (49) integr6 dans la 
plaque de support (16). 

10. Systeme de changement de vitesse selon Tune 
quelconque des prec6dentes revendications, ca- *o 
racterisd en ce que I'unit6 de commande (14) com- 
prend un capteur (82) de la vitesse angulaire de i'ar- 
bre d'entree (3a) du changement de vitesse (1 ). 
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